Introduction
Library and information science (LIS) is a field where practitioners make substantial contributions to the literature and bring a unique perspective. 1 Two previous studies conducted by Wiberley , Hurd, and Weller (WHW) documented U.S. academic librarian (USAL) productivity in a large sample of LIS journals over two five-year periods, 1993-1997 and 1998-2002 . 2 The studies found slight declines from the first time period to the second in both the total number and percentage of refereed articles by USAL authors, the percentage of authors that were USALs, and coauthorship rates of USALs.
The present study repeated the WHW studies, with some additional analysis, for the time period 2003-2012 to see if the changes observed were indicative of long-term trends or just momentary variations. The two WHW studies are heavily referenced
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States in 2007 and 2009. They found that, among academic librarian authors, 64 percent had both faculty status and were in a tenure system, 19 percent were without faculty status but within a tenure system, 12 percent had faculty status only, and 5 percent did not have faculty status and were not in a tenure system. 10 Seaman studied the author affiliations of North American authors for five high-impact LIS journals. He found that, among the top ten institutions, four offered tenure to librarians and three offered a variation of continuing appointments. He also found that, for thirty-six of the top producing institutions, the correlations between productivity and each of three variables were weak: ARL membership, presence of a PhD-granting library school, and number of professional staff. 11 Regarding trends in the contributions of librarians to the LIS literature, Finlay, Ni, Tsou, and Sugimoto studied weighted samples of articles in twenty LIS journals for two periods: 2002-2006 and 2007-2011 . They found that the percentage of articles authored by librarians decreased by 7 percent and the total number of articles with librarian authors declined by 8 percent, while the total number of articles published within those journals increased by 13 percent. 12 Wirth, Kelly, and Webster documented a generally upward trend in publication of peer-reviewed articles between 1998 and 2007 among librarians at Oregon State University. 13 Best and Kneip conducted a wide-ranging study of faculty status, tenure requirements, publication, and library school education of academic librarians who published articles in 14 Walters and Wilder's study of articles published between 2007 and 2012 in thirty-one LIS journals found that librarians contributed only 23 percent, the lowest percentage reported among studies reviewed. 15 Despite the decline in publication by academic librarians in C&RL and JAL reported by Best and Kneip, their survey of ARL library directors suggested "an increase in publication expectations for promotion" in both faculty status and professional status libraries. 16 Sassen and Wahl's 2011 follow-up survey to that of the 1987 study by Cosgriff, Kenney, and McMillan found an increase in the number of ARL libraries requiring publication for promotion. 17 If overall publication productivity of U.S. academic librarians is declining, as some available research suggests, it is despite greater expectations for research productivity than in the past.
In summary, recent studies point to an increase in coauthorship and a decrease in librarians' contributions to the LIS literature. Despite these findings, an increase in publication expectations was reported for ARL libraries. Libraries with faculty status and/or tenure expectations and those that served doctoral universities were high contributors to the LIS literature. The present study examined U.S. academic librarians' and libraries' contributions to a subset of the LIS literature over a ten-year period, with comparison to two earlier five-year periods to determine trends over twenty years. The present study also explored characteristics of the top-producing libraries, including staffing levels over twenty years.
Methodology
Of the studies discussed in the review of literature, each examined publishing activity in a sample of journals. A fundamental issue for the present study was determining the list of journals to analyze. In the first WHW study (1999) For each journal issue published between 2003 and 2012, the authors recorded the following information: total number of refereed articles, number of refereed articles with at least one USAL author, total number of authors for each refereed article, the number of authors who were U.S. academic librarians, the name of each USAL, their affiliation, and their non-USAL coauthors' names and titles. Editorials, introductions, columns, letters to the editor, perspective/opinion pieces, book/electronic resource reviews, news items, committee reports, obituaries, interviews, and annual bibliographies were not counted as refereed articles. Articles that were part of conference proceedings or special theme issues were only included if there was evidence of peer review for the article or entire issue. For journals that provided the information, an interval of twenty-five or more days between submission and acceptance was considered evidence of peer review. Many journals had different types of refereed articles; for example, refereed articles in the Journal of the Medical Library Association included those published as "papers," "brief communications," "research reports," "case studies," and sometimes "symposia."
Librarians from U.S. academic institutions ranging from doctoral universities to community colleges were counted as USALs. If there was a question about an institution, it was included if listed by the Carnegie Classification of Institutions for Higher Education. 19 Librarians from other countries were not counted in this study. If there was a question about whether or not an author was a librarian, the study team searched the Internet for evidence that the person had earned an MLS or equivalent. If an author affiliated with an academic institution held an MLS degree but did not work for the library but for some other campus unit, he or she was not considered a USAL. Emeritus librarians were included in the study, as they are faculty at their library. Also, research projects can often span multiple years from data gathering and analysis to publication, and it is possible that a librarian can retire in the time it takes for research to move from data gathering and analysis to publication. Thus an article may have been completed while an author was a working faculty member but published after the author retired.
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The study team then standardized both institution and individual names before analyzing the data. Articles reported each author's institutional affiliation, and the study team initially entered the affiliation as reported into the data set. For all U.S. academic librarians, the study team then standardized the affiliation by comparing the reported affiliation with the official name of the institution as given by its regional accreditation agency. 20 Consequently, when counting publications by librarians at Penn State, the study team totaled those articles by librarians at the Abington, York, and other locations with articles by librarians at University Park, the largest campus. For multisite institutions with separately accredited campuses, the study team counted each campus separately, such as the University of Illinois at Chicago, at Urbana-Champaign, or at Springfield. Further, when an article reported an author affiliation of a multisite university with only the stem name, for example, University of California, the study team searched the Internet to determine the author's particular campus (for example, Berkeley) at the time of the article's publication.
Standardizing author names was more difficult than standardizing institutional names. The study team ran a pivot table of authors' names sorted alphabetically by first name, and then reviewed the list of 4,329 name variants. When similar variants were found, the study team checked the data set and often conducted an Internet search to determine if the name variants referred to the same person. For example, if the study team found that Jane C. Smith and Jane Cooper Smith referred to the same person, then they standardized the name. Sandra Thompson was compared with Sandy Thompson, Carol M. Jones with Carol M. Jones Philips, Anthony Johnson with Tony Johnson, and so on. After checking the data by name sorting, the data set was then sorted by institution and scanned again to see if name variants were spotted within an institution, such as Adam Jones and John Adam Jones. Some name variants were possibly missed, especially in cases of a complete last name change. But the study team attempted to standardize as many names as possible. The trend of posting CVs with publication lists on the Internet helped immensely with standardizing an individual's name variants. Ultimately, standardization reduced the list of unique names from 4,329 to 3,870.
To address the question of what are the characteristics of the U.S. academic libraries that produced the most publications, the study team examined three aspects of the twenty libraries that produced the highest number of peer-reviewed articles over the ten-year study period: academic status, number of professional staff, and Carnegie Classification. The number of professional staff was determined by consulting the ARL or Association of College and Research Libraries (ACRL) statistics; so, by virtue of the source of the statistics, the number of libraries that were ARL libraries was also discovered.
Promotion and tenure status for the top twenty libraries was examined at the website "Academic-Librarian-Status" as of 2015.
21 If the status was unclear, the website of the individual library was examined for clarification. The study team gathered the number of professional staff for each year in the time period 1993 to 2012, if available. ARL Libraries regularly reported the number of professional staff, so the data were easy to gather for ARL libraries. 22 Seventeen of the top twenty libraries were ARL libraries with data for each year. For non-ARL libraries, the ACRL statistics also reported the number of professional staff, but yearly reporting by individual libraries was less consistent. 23 Mississippi State, Oregon State, and University of Nevada, Las Vegas reported their data in the ACRL statistics, and each was missing some years. Both sets of statistics reported the number of professional staff (which included librarians) by FTE. The study team calculated averages for the years in which data were reported.
Two limitations of the present study were already mentioned: only a subset of LIS journals was examined and librarians with emeritus status were included. While the subset attempted to capture the major LIS journals in which USAL authors were publishing, the data were not a complete picture of USAL publishing, but a sample. By including librarians with emeritus status, the study team credited both librarians and libraries with articles completed while the individual was a working librarian but not published until after retirement; however, the team may also have counted some articles written after retirement. Another limitation was that evidence of peer-review varied greatly from journal to journal, and judgment calls were sometimes necessary, in addition to consulting the Ulrich's designation.
The study team discussed all questions to try to ensure consistency. Further, the study team regularly discussed application of all criteria for inclusion and spot-checked each other's work. Nevertheless, as a group effort, there were bound to be some differences in coding.
Results and Discussion
The authors examined 1,698 issues published by 41 LIS journals between 2003 and 2012 and found a total of 10,575 refereed articles, of which one or more USALs authored 3,913 (37%). Two of the journals ceased publication in the first half of the study, in 2004 and 2007. Overall, 3, 870 USALs from 696 different libraries contributed at least one peer-reviewed article to journals studied. Table 1 The two WHW studies chose prominent LIS journals in which U.S. academic librarians were publishing. This study included more journals than the WHW studies and dropped some WHW titles as they ceased publication or merged, but overall the journal lists of the three studies are comparable in scope. WHW found that, in the five-year period 1993-1997, among all the articles in the journals they studied, the number of articles with at least one academic librarian author was 43.57 percent. This proportion declined to 39.56 percent in their next study (1998) (1999) (2000) (2001) (2002) . The present study found that the percentage of articles with at least one USAL author was 39. increased from 5,038 to 5,537 in the journals studied, but the number of articles with at least one USAL author decreased from 1,997 to 1,916. This is further evidence of a decline in contributions by USAL authors to the LIS literature and is similar to the findings of Finlay et al., which noted a decrease in librarian contributions coupled with growth in the literature overall in recent years. 24 In studying the frequency of sole and coauthorship, WHW found that the number of USAL articles that were coauthored had decreased from 44.97 percent to 40.09 percent over their two studies. For the two five-year periods studied here, the percentage of coauthored articles went from 48.62 percent to 53.55 percent. So the trend found by WHW reversed itself for this set of journals over the ten years of this study: sole authorship decreased and coauthorship increased. This finding is similar to the findings of Kenefick and Werner, who found an increase in coauthorship rates over twentyeight years in the journal MRSQ. 25 Corresponding to this trend, the average number of authors per article increased from 1.56 in 2003-2007 to 1.66 in 2008-2012 , and the number of instances of USAL authorship increased from 3,120 to 3,188 despite a decline in the number of articles with at least on USAL author. Figure 1 shows twenty-year trends for three variables.
These findings raise interesting questions about the relationship between coauthorship and the overall productivity for a profession. Does increasing coauthorship result in a decrease in the overall number of publications? The data for the ten years of this study suggest this correlation, but the WHW data do not show the same trends. Many factors could be interacting to influence these trends. Coauthorship may allow for tackling bigger or more complex projects that require more authors to be involved, or librarians may be increasingly turning to coauthorship in response to greater expectations for publication. The data do suggest that an increase in coauthorship alone cannot raise the overall productivity of a population of authors and may decrease that productivity due to fewer sole-authored articles. These data indicate that less than 10 percent of USALs published a peer-reviewed journal article in one of the major LIS journals studied during a five-year period.
The study team found that 515 unique academic institutions for 2003-2007 and 511 for 2008-2012 contributed one or more peer-reviewed articles to the journals studied. If all were unique institutions, the ten-year total would be 1,026 academic institutions, but the count for the ten-year period totaled 696. This means that 330 academic institutions (47%) were represented in both five-year data sets; 53 percent of academic institutions were home to one or more USAL authors in only one of the five-year periods. The National Center for Education Statistics surveyed 3,793 U.S. academic libraries, so these data indicate that about 13.5 percent of U.S. academic libraries contributed a peer-reviewed journal article to one of the major LIS journals studied in either five-year periods. In terms of the ten-year period studied, 18.4 percent of U.S. academic libraries contributed a peer-reviewed article.
For each of the journals studied, 27 Overall, there was much variability in the patterns of authorship in the journals studied. While most journals saw decreases in USAL contributions, those that did see increases were of a high enough percentage change to keep the means and medians of percentages for all journals about the same for the two time periods studied. The authors expected both to decrease, but they did not.
The present study identified 3,913 refereed articles that had at least one USAL author, and those articles included 6,308 instances of USAL authorship. Table 3 shows the productivity patterns of academic librarians for ten years and also for each fiveyear period. Results were similar to earlier findings by WHW but showed a slight increase in the percentage of publishing academic librarians who published three or more articles within five years. Regarding productivity benchmarks for an individual, WHW found that 6.08 percent of USAL authors studied in the 1993-1997 period and 7.40 percent in the 1998-2002 period published three or more articles. The present study found a slight increase to 9.60 percent for 2003-2007, followed by a decrease to 8.14 percent for 2008-2012. So a USAL author who published three or more articles was in the top 6 to 7 percent from 1993-2002, but from 2003-2012 was in the top 8 to 9 percent of USALs who published in peer-reviewed journals within a five-year period. This is consistent with an increase in coauthorship rates combined with a decrease in the number of articles. Overall, the number of authors (2,182 to 2,268) and the number of author instances (3,120 to 3,188) increased from 2003-2007 to 2008-2012 , while the number of articles with a USAL author decreased from 1,997 to 1,916. The combination of more author instances with fewer articles resulted in the feat of publishing three or more articles in five years being slightly less rare. While overall productivity of the USAL librarians in terms of number of articles declined, increased coauthorship slightly raised the percentage of high-producing USAL authors.
To better understand the characteristics of the most productive institutions, the status of the librarians and staffing size of the libraries were examined. Table 4 documents institutional productivity, staffing size, and librarian status for the top-producing libraries over the ten-year period of this study and each of the four five-year periods of this study and WHW's previous studies. Of the top twenty high-publication libraries listed, seventeen were ARL libraries and eighteen had the Carnegie designation of Doctoral University Highest Research Activity for 2015, with the other two (UNLV and Southern Illinois) classed as Doctoral University Higher Research Activity.
The University of Illinois at Urbana-Champaign ranked first in the number of articles produced for the ten-year period 2003-2012, and also for two five-year pe- 28 All of the academic libraries in the top twenty were at public universities. This is a change from the previous time periods studied by WHW, which found private institutions such as Harvard, Yale, Cornell, and Vanderbilt in the top twenty.
For each academic library that made it into the top twenty in terms of the number of articles published from 2003 to 2012, the authors investigated staffing patterns as reported by ARL or ACRL statistics. For the ten-year period 2003-2012, the average number of professional staff was calculated, and the rank by number of articles per professional staff member was also determined. As shown in table 4, the average number of professional staff varied substantially, from a high of 187 for the University of Illinois at Urbana-Champaign Library to a low of forty for Oregon State University Library. The University of Colorado at Boulder ranked first in number of articles per professional staff while ranking fifth in the number of articles published. While this ranking is interesting and perhaps the most equitable, due to the time involved, it was only calculated for the top twenty libraries in terms of number of articles produced and not for each of the 696 libraries represented in this study.
The five-year averages of professional staff were examined for the top twenty article-producing libraries. Only thirteen libraries showed an increase over twenty years in average number of professional staff. Five showed a decrease and two stayed the same. Texas A&M Library had an increase of 55 percent, which may be a factor in the increased number of articles that earned it the top ranking by 2008-2012. On the other end of the spectrum, the University of Illinois at Chicago's professional staffing declined by 15 percent, and their ranking for the number of articles published declined from fourth in 1993-1997 to eighth by 2008-2012. Of those in the top twenty, there was a strong Pearson correlation between the number of articles and the number of professional staff r(18)=.747 (P<.0002). This correlation was stronger than the one found by Seaman but was also run on a smaller sample size. 29 The study team examined the status of librarians at each of the twenty libraries. At all but one, some or all of the librarians had faculty status with tenure (FS&T). The exception offered a status similar to tenure. Two were listed as having a mix of statuses, with faculty status and tenure available for some positions. This is another indication that faculty status and tenure are associated with high publishing activity among U.S. academic librarians, encouraging the voices of practitioners to be heard in the professional literature.
Conclusion
When librarians undergo campus-level review for promotion and/or tenure, it can be helpful to speak to national norms for publication. The present study provides benchmarks that can apply to evaluation of academic librarians who are assessed for their publication productivity. The study also documents both the substantial contribution of U.S. academic librarians to their field's literature and a long-term trend of decline in the proportion of that contribution. The results suggest that an increase in coauthorship rates resulted in more articles for individuals (author instances), but not more articles for the profession. Large, public, research-intensive universities had high-contributing libraries, but some experienced staffing decreases that impacted productivity.
The decline in academic librarians' overall publication rates raises questions that deserve further investigation. Does an aging library workforce with more tenured librarians result in fewer untenured librarians with the most incentive to produce articles? Just as some private research universities eliminated their library schools, is the culture of those universities now less encouraging of academic librarian scholarship? Or are expectations for publication increasing for librarians at public universities to such a degree that private universities' libraries have just moved down on the list of top contributors despite no changes in publication rates? As academic libraries attempt to expand the scope of their services, are they spreading their librarians too thin, especially in cases of reduced professional staffing? Is the construction of work assignments that call on practitioners to cover a wide range of responsibilities so fragmenting librarians' attention that they are not developing research foci? Are the complexities of rapid change coupled with widespread budgetary pressures resulting in less time for research? Are academic librarians sharing their scholarship in other ways, such as book chapters or blogs, or in different types of journals? Is the increasing rate of coauthorship resulting in fewer articles, but do those articles report on bigger projects that need more contributors?
Evidence of decline in the volume of publication by academic librarians should be a cause for concern. U.S. academic librarians bring a unique perspective and a focus on library practice, often evidence-based, to the LIS literature. The profession needs to take notice of evidence of a decrease in contributions by practitioners to the literature, investigate the factors that may be contributing to the situation, and see if any action can be taken to further support publishing by USAL authors. The current library environment is one of rapid, technology-driven change. To respond well to that change, librarians must have a strong body of research that analyzes their situation and the services of their libraries to inform and improve practice.
Notes

